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Slthin recect 7sers the incresalw Gemerd for petro- 
Rowe pootunts xd ths raclisatias thes tue supply of new 
Sources of petroleum Ls mot loavhmuatibie have focused ebton= 
Wien om the Tect Get bs euet of sur oll prodeetion in the 
past, ONLY obect oe third af the oll Originally resem in 
ue eevervoir te veoovered whan the cownomic Limit Le reached, 
‘This flours epolies only shen the [ele is proésced vy con~ ; 
sitions: uetieds wisps the cain source of auargy is the pee 
lved im the oll. 

With thie in mind aeny Levestigetors teve soartit te 
aye Loth to paeove the mesidugl of] and to laprove 7 
pda Gf ywodttion go that & much grewtor per cent of te 
fue seteods er¢ Lo caman nse today to remove the 
ati after primar; deplotia. Hoth of thane cettode 
lve ctaylacewent of bins Peniéeel oti by another Makdy 

n 200 aeteod com md the other method weter i: used as the 
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Tas imitiagl stady of flow of liquids Groeg sande 
Get@e bezt to 1056 ehee B, C'Ape7 (L)* performed bis experi- 
emis ov kee flew of enter Uhrvuch wards Im 1600 Cling (8) 
Soawered the rate of Flow of water ané oir ttirotgh coneots~ 
hs St unthl 1Ob0, Wan the Lncrenting dosend for ofl ecosed 
the 0,3. Sarees uf Yinag to mekn @ series of exyarioente on 
flow cherenteristiice of of1 ead eater, Yhet ed2itiocel work 
was fase om Slow of Sieide in s sorcus media, Dy 1920 the 
co Of Tiot measdPoenents to predeetion of gae ane oft 
} POoliecd gud in the ecening yoore the tovesticetions of 
| (3)y Wetting (4), eyenot’, soteet anc imsxst (5), ond 
others eéde¢ materially to our movledge of flulé Tlew 
porous modia, 

Tp bie leet tee to fifteen pears seat of tae work 
been dirooted torurd tne Cevelogment aod Luprovmons of 
of prodictsae petroles reservoir performance, As a 
“Pesult Ubere beve Loe oumeroug inveeticetions aace of the 


weevier of Ueieatbie Mutas tn poroas medie, Leverett (6), 
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wetorot. anc tesla (/), eat ae ecto eve oombribbeé oes) to 
tea Gowelommait of ibe teegry e246 wecken'so of tee Ahapiace- 
east of of. 8) peter. itorestion cuememaln, Ge <lapleger. _ 
e@.t of Si. Vy ces woe eoperted by ceverel ‘cvestipntere mok 
ee Bele aod Sertiytor (9), Boleet (©), end Moakley and 
Leverett (10). Tue Lettar eererd eat « cetiafeotory picture 
ef We wetametoe of the displecememt of cil by both enter ond 
ail : 

Mowever, Geile the sbove worms was Léelne cormied out 
SiG teelectble Tlaids, Little work wee Gee ae the senleuies 
of Obeplecement of ter miseibie Sleiés. Serta (12) nd | 
‘Dusier (12) investineted the effects of epecific gravity, 
 welectty and gowssure om the mount of aixing tekiong place 
durlng Uw Cieplecament of cae ces Wy wwtier by unoomeclt~ 
Wied send, Ty concluded tet the amount of alatne oes 
‘Anverecty proportional to tke rete of Flow and tet Lt booms 
pe the ~ruomure ens Lvoressed uy to « csrtieam potmt Sor 
“gay [iver Linear velseity, above thia poiot ec tnereane in 
e ceased ao iverease te the aout of eisirg, Theale 
+ larvier pee ter eaée the Slaplecing Fuld. 

Tugsel, Songun ané Suabet (13) gu etedying te mopility 
of Loterstiticl esters aryived et some cesclesiog ouncermmlag 
Ghevlsneeast of eater Wy extey Le 2 crneallvnted smmdy 
hate rawelte iu «ll cxose clewed thet efter injecting tito 
ths core o velams of Jleplecine weler eme. to one pore 
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(2) Chenlesi charecteriation of tte porous wedia 
(8) Tieeoetty of the Matas 
(6) Gowelfie pravity wf Motas 
(&) Dicrerwrtiel grascure or rete of displacement 
tinoe the cxporismcl was unéertasen primarily to 
informatie of o Amtmamtél ceture it wos tremuht 
ba very only one fector sod to anintedn etl other factors 
san 10 Sones onca Aegean wae anes Oe 
teak Taw Toree of gredity wae affecting the 
don bs oe lisesi nl Ss 
‘B Soriamrte! yusitien, © series of atelier drives wore msde 
ie core ie & vertios! mmsition te determine ths mma 
of the grevity effect, 

Thie iovestiention sae oranpted by the fost thet 
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The syetietic core Wat ene onod im Wile work eene 
siated saganticity of pwe quarts cates pemtielly ceseolidetod 
‘wy aliloe, Titec core wes comtaines ts o eplindrtical Leoste 
te, 100 centimeters in leegte sad @.80 centiomtars tnalée 
diaseter, 

To eake this copy O11 Creek ound, ottetoed fran an 
coer Selphar, “clebome, waa oieved aw « fvection 

00 wav 100 cosh retained, Thia send wes thoroughly 
Stth het seater they cleoned wy aeitetian tn hot Agére~ 
9 meid, Pollowing shke (¢ wae egain weaked with ester 
eee egiteted tb © bot eedtus Eyaraelce solution with « final 
Wesd with enter until the eclution wes show tg litans paper 
‘We be coutrel, ‘he oerd ons ther Hleeed 1 ay ove Ge te 
ao ne ee 
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2 tele G@illied ae’ teooed Jor 3/9 tooth tlewede te the ca tae, 
lress 2! (ilegs a’ velves See tuo~wndied tate ‘heeo Lobes And 
& i130 cosh sorwra pisces sew the bois, Ths Teur earpor oF the 
bee God plates sere Orillec te schammptate tie rods, Sast & 
oeopres rubter aeuszet waa prt into Ge proove of one @. glete 
mad Gee tie rade sare placed in cppesite ascrwerss Tite slete 
war Cltted to coe ood of tae Lacdte tone, tho woo tie rods 
| Being Setered et he other end to & woeden Vlesk placed on He 
ieeite tubes Price te putting on inds bimk © 2 wich exter 
glen ef the sce Cimeter tebe wes pieced on Whe of af tie 
“On Fabs. Ths Vlass left tite und of the Tube pertiiahly 
 gpew. The tube wac Shes placed on 6 vibreting tebie tn os vers 
‘wenh poaition with the mt plete som ond © longth of robker 
mun ines wie brees Citting to » lergs Leawer, 
ett the valve ct tho lower ond closed Cytonjys & cole 
cstpeewicn of ailien Le suter, wer poured into the top 
‘(Rie Bete cotta there whe aypreclestety 3 inches of Syien 
‘Te tobe, The plémeed wend wes pleco’ to @ Cuma mele 
tlonyed stove ths wertion! tube, (ile allowed tas sud 





















satetale tk Sevel syproxtantely 3 thoes over Oe med ce 
was dapsalted Loko the bottom af khe inte. nhs eothod 
peed te ohh UniTeew piemaubILENS end porosity He lek Oltiy 
When tue sand bed been Sepestted eves with kite top of 
Loo Wubo, Vie vikewting Vable was atepred, vin te rede 
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lesemed ad the attenelce tube seepved. The cbhber ant claete 
ese pit oo wie tel four tle pecs mee Clhevreet Gel wie pietee 
mc pulled tigect, Sie peeila Both ae Gf toe tebe = PS 
The core #tiil on tee vorbicel soeltien the walve on Ge Lover 
@et was openet cmt tit S3ue55 Sratasd cat, Tee Gry siP eae 
Syroeé into Oh) top aed peeeed Gom throu tie sent ent aot 
tae lower ant of tne tobe Ges Sisglocing aap wemindse soley 
we Grizg oot Do wes, After tewotysfeer vows of Gyig 
EM alley Ge better valve was clowed, « veces pomp wtbeched 
Re Say OF Sk Sate ait 6 pense seed om he bile fae 
 Sesrtp-four Sours, At tho oof of tds theo epproctantaly 
($90) exble cemtineters of elcebst ("Sypmmesi") ene Toreed Lente 
were Chewugh the lower end. The Cove ses eceln cried ty 
i ary sir tarcugh Lt fer » period of forvp=cight hours 
HM eeloSeising «4 vere: @ Li for temtfour Geures 
Tike Stews Aeeeemer etecited is & peetheliy eesedide 
core of esmtleliy pare Sllics, At tiis tind & series 
of parmwcblity teste wore me: Eth air oc tho core, Chee 
pred @) KWEPEDY oVArAll peMUAbIIICy af 3.6 6 
» Spon Laptalling presscre tops every 83;5 
° y the Son KE mas Found Bhat one mm OF hk cine had @ 
wee j Sompered $0 She tien two sections. 4 pluck 
3 Lang vas taesved fron thle en¢é of the come 
 RLP jommesbsLitine apathy rut, The Gverehl jommenbiliay 
Bs Cound Le BS 2.0% Gerciss eG woue af tive suctiona Covieted 
Mame 3 yer cenl reo thle values Aime Wile cove o 
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fatriy calfom cere it wes dwaned eatislectary for tle axperi- 
wmate to Ye ou oc ity 


The pevaelty of Tee bore wes (ateretned ext, The 
ELPe4 capticd wes bs meneere preanars Af ted <istaeuad weluas | 
inn pene (as vitae pemeved tm grag Cena | the higher te ube 
lescr -resewe, By uring Whe percent ane Lew Gap gpecatty 
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The ange? woltions 264 im thie woru sore ance ehtn 
@tatiiied weter od commercial ctw suger (evercse). The 
tedes of retrsetisn of tis dletilied water wes chceked befure 
tee index of refraction was again fehen end from Die infer 
amtion tie yer cent of suvroze ie Cw solution wee cticleted 
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Mith the core partislly soomolideted anf lts pornee- 
BiLity ant percelv> judved sefTiciestig beaweandes Par hho 
BEperimacot, o¢éitional bolts vers Grilled auc tapped Sn the 
teope of the cud pletes art breae Titviags sere Leyte) led, 
Kite Ue come in the borlaemtel pooltion, & capper @pipot waa 
imatallod ct the ovtivt end, and © wroee tec inetalled st the 
inlet cmd, Pith Ureee valves Levtelled on tobe eldes of the 
Bee @ eeens es provided Tov porging the Tlulé syaton before 
At watered tie cove, Smocevter Lesde pore oumected to ta 
FEttiogs on bot. ed plates, 

Séat 0th Liver pyoe Nettle cite 6 avian <neite out! 
get up alts © rwoer rtopper thet ond © bole in the center 
Rerough while © copper tebe axtarded into te Sobile to « 
pent suar the batten of the Battle, Tit tebe ont Mopper 
Ware Gale Ie phase Vy & patel Sitting Teetened to the bottle — 
by Fine copper wire, A brane toe wae connected to the wubang 
Mefore it catered the hottie ant fron me side of thin tee 
Gopper tublog wee mur to = source of cir sir onlginelig 
spéer 109 96d preavorw wae first redueed ty 9 pressure 
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Alter completing Use pertial comeclidatio: end drying 
of tie core, & neries of parmoability teste ware ren With Bore 
Ge She compieticn of tbe permenbility tests porosity was 
Pteined vy two OT ferent seweus, When the pemecbility end 
 « PWEALY @ePo Goemet satiafertary the core was eeturated eth 
(Mater md connected to o fluid zyztem thet ume dey «@ coe 
Welled oreere, Tims Uke water in the core could be dig~ 
Dy guolive Sleld wich in Pare could be Clepleced by 
p fluld, Sumiog these cleplecesante, rate oad compox 
of Une offlue atrent were sensured, | 

nemashslady Snteriaationd 
Upon vumoing fultiel permeebility test .¢ sme found 
sae wud seotion of the core hed c tery low persesbility 
to the oteer teo sectiona. Open removing the ond 
2 Lt cmuld by seer tat © amet bard ples bed bene formed 
tm the omter of the sore. Thies pide appeared te extend ints 
the core fer only 6 few coutinetors, vslng « Clemosd saw 
“ Eppromiantely 6 cewtiestere wad cut from tee end of ths cre 
Wales eas oan squared ty tes use OF fuse mmery cloth, Tuts 
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Pe6u ited ib & oOrs FOsT oo tianBecs Lo Leet, Shem peswer= 
vilities ware ow aoe this cope S46 was found So Save me over 
all perpeeblilty of 3,98 -+eroies while tee ties settlers tad 
perevesnilitias ef SuGi, 4.04, ene So Gerciens ALi Of these 
reesbilitios ewre deteminod lu the uawal aemor ucing ein. 
4fYer Ube Velves were Getermived tear were ,lotied egeinat 

the reciprocal of tie ase progsure 6t wiich Sey ware obtelced 
anc eatrapcleted to am infinite presmure to correct for tus 
FAlsercvore oftect. 


Twe methods were weet tc dateraine tie poresity of 
tee tore, Tho Ciret wethod wee Ge Delld up & pressure de the 
Peon Gi pwossure, tha: Lower toe presmare by aeter= 
@ah s ewe relwes ef cir ed apelin record the pruseure, 
tee peerfert cee Lee tbe voleme of epace We ces 

toc im the core cogld be c@lculeted, Thm total volume 
(OF tho lebe amo Clttines can be Cotermined fram thelr ¢laen= 
ikaw, Wus the perceity detercised, Tse average velue Tound 
“by tiie aetnce was .35T. 
The secos¢ setvod ceod the étffermnce te Gry end eet 
* of the eure aud wes Coserived te & previous section, 
“Tha poresity by tr2c wethed wae Cound to be .507, Tle motied 
(te Khwaght to be pare eecurete Tet Ue ome usiee Er, so ne 
(Wem se Le Bl) calocisticnm, 
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JiyeBE: ot LOSS Lk se 

Se UGS lium e@6G ln Vale wea perliaget ware trenvéoerert, 
‘as ohiteg te pooper ietrouent tie Lauder of refpastion tweid 
oSesi.y be wessuret. Jingo tee par cent of suerces i= an 
QQus4e Celution te Olmsctly roleted to ite inden of refrac~ 
thos 8 cecourawont of this velm could YW capverted easlly to 
per cat of sucrose prece:t. 

Im thia woos the Indes of Pefrection of Lot) tee opt- 
ginal Tlett 4m the core end of Sho Slomlectug Fluid were aae- 
(Sered before o ra: wae storted, st ospuler levervele Gaping 
‘te em indox of refrestion of the afflue wes cogcured meré 
“Wibh hbase valuee the per cant of toe erigiwal flubd in the 
(MTlur osclé be ceicsleted, 

Suen ta, ane 

aftver the permeebllity ood gorvelty dotermisetions 
Dem mode ce. Wes Sore It wea left extursted wilh diatilied 
Wich wes ciaplaces by of: BquGous ducTOSG Soletion of 
x! ioder of refrectlam, The presque Sottle eee Tilied 
Aistilice eater, time consected to tie gir sywtes and to 
core by soata of plastic tubing, (Gee Pique fis) 
ert © oreeoure was epriled to the ayetes throuch the 
WO: eel talecé tite pressure constant, A valve 
tee outflow sod of tbe cove vos opemst allowing ihe ors= 
Field by Che ogre Go be dleplsced ty tie escrose setu~ 
fen, che volume of the Sieplesed Slate ene tee mete of Clow 
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